Abstract. For a certain integrodifferential equation of Volterra type on (0, oo ), with piecewise linear convolution kernel, it is shown that the solution is u(t) = a cos Bt + p(i), with p e L'(0, oo) and a and ß constant; u' is represented similarly.
1. Introduction. Let c > 0, and suppose a(t) is nonnegative, nonincreasing, and convex on (0, oo) with a E L'(0, 1) and a(co) = 0.
(1.1)
It was proved in [3] with y = (38 + 2c)/(8 + c). Results of S. I. Grossman and R. K. Miller [2] (for a E Lx(0, oo)) and of D. F. Shea and S. Wainger [7] show that u, u' E Lx(0, oo) if a has no representation (1.3) satisfying (1.4) and (1.5). Here we establish that Jo M0|+|«i(0|<ft<°o (1.7) in the asymptotically periodic case if I a(t) dt <oo, (1.8)
•'o and we demonstrate that (1.7) need not hold if (1.8) fails to hold. Theorem 1.1. Let c > 0 and let (1.3), (1.4), (1.5), and (1.8) hold. Let u be the solution of (1.2), and define w, as in (1.6). Then ux satisfies (1.7).
Miller [6] and Jordan and Wheeler [5] give remainder estimates like (1.7) for various classes of integral and integrodifferential equations. We use special properties of kernels satisfying (1.1) to avoid moment conditions assumed for analogous problems in [5] , [6] . In particular, (1.1) and (1.8) imply that the Fourier transform
is twice continuously differentiable. The key to the proof is an estimate for the difference between ¿5(t) and its linear approximation at r = ±u. Since this result may have further applications, we prove it in a slightly generalized form in Lemma 3.1.
The author thanks R. L. Wheeler for a number of corrections.
2. Preliminaries. In this section we summarize some results from [3] , valid under the assumptions of Theorem 1.1. Here and below we assume that t0 = 1 ; this may be accomplished by rescaling. (1 < k < oo, Re z > 0, z ¥= ia>).
Since j 2 k8k = foa(t) dt < oo, we may use dominated convergence to see
By (2.2), (2.3), and (2.4), u* is continuous and bounded in (Re z > 0}.
We shall show that/is absolutely continuous with
To complete the proof that ux E Lx, we adapt an argument from [7] , based on the estimate
for functions F of Hardy class Hx in the lower half-plane. (F = f in our case; v denotes the inverse Fourier transform.) The proof for u'x involves a similar argument.
3. A linear approximation. In this section we consider kernels of the general type (1.1).
Lemma 3.1. Let a(t) satisfy (1.1) and (1.8). Let p(r) = q(r) + â(r) on an interval (|t -v\ < e) with e < \v\, where q E C2 and q" is Lipschitz continuous on [v -e, v + e]. Assume that p(v) = 0, p'(v) ^ 0, and p(t) ¥= 0 (0 < |t -v\ < e). Let
Then P is absolutely continuous on {\t -v\ < e).
Proof. foet2da'(t) < oo.
•'o (3.3)
Therefore â E C2(0, oo), and it follows easily that P is continuous for |t -v\ < £ and twice continuously differentiable for 0 < |t -v\ < e. Thus we need only show that P' is of class L1 on the interval. We have 
Since ¿>'(t) = ¡fuie1** -l)da'(t),
i e_m + e p~m -
•"] + 2 -,-
The function J(t, t) inside the absolute value signs in this integral can be written J(r, t) = ie~iv'K( This proves (1.7).
5. An example. In Theorem 1.1 our assumption that a E L\0, oo) cannot be dropped. But by the first part of (2.4) (valid here), there is an m < oo with 2 â:-5/2(cosâ:(t-co)-1)
< m\p(r) -iy(r -co)| +0(r -co)2 (t-*co).
Each term in the sum is negative, so if we let (t -co) = tr/2n and neglect all
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